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Abstract of JP2004301825 

PROBLEM TO BE SOLVED: To provide a 
surface position detection device that can 
precisely detect surface position information of 
a surface to be detected even when a 
refractive index of a detection light for surface 
position detection on an optical path changes. 
SOLUTION: The surface position detection 
device 100 is provided with a light projection 
system 8 to project detection light onto a 
surface S to be detected and a light receiving 
system 9 to receive light reflected on the 
surface S, and it detects a surface position 
information of the surface S on the basis of 
information acquired by the light receiving 
system 9. A plurality of beams of light L1 and 
L2 are projected as detection light onto the 
surface S at incident angles [theta] 
<SB>K/SB>and [theta] 
<SB>2</SB>respectively. Even if the refractive 
index of a medium on the surface S changes 
due to temperature change, the surface 
position information can be corrected based on 
the beams of reflection light of the lights L1 
and L2. The surface position detector 100 is 
useful for an immersion aligner. 
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A. 8B56^«mi s S&2tf5*tffl3teLl, L2fi:. &f£3£^P L*»tjK* 5 O^lfH 
T'<7)Jii>ra£^'ffcS-e-g>„ Zcr>mffiftcr>mUz{¥->X . *1, IS 2 <?X*iB3fc L 1 , L2(?) 
SCBj&W^LI' , L2' tSrTio^^i&U 9m<9l*aaeL 10536KP03 

*MSt;m--g>Alt^ 1 '6' 1 s&^^t ' t^ffcU fi?2c^iDfcL2?)SftPcO^HStC 
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SB2 08tffi3tL 2 0££St3l£L 2 r <vmit5t%&k9 Bi^BttfcSlKr^ritafcffiltD 2^ 
TRat*L2r' 
[0039] 

A6 = arcsin(n/(n + An)] • s i n <9 ••■ (3) 

Ad = d- C t a n ( 6> + AO ) - t a n6>) / ( 2 t a n 0 ) ■■■(A) 

«iaj l 3t a&K p 7 * - # xea t ogurp& & . 

[0040] 

£<IT\ 5t (3) J: 5 A6>(46>cDffiK$c#-r&. <9 a *£ 2 fS)S<7)-C\ 

MSl^tftffi^LKOTJWKOSBfaiA^! ( = 0, ' ) ^2<7)«lffi3tL2^A 

mftc?mimA& 2 (=e 2 • -# 2 > fcfiswrififcssriit^i. ^^i, mi 

[0041] 

04(4. ^PcOfSWSfc^&mftL^AItfttffcs fflHc*Jfflfl^tett-3T4it 
&»gPSlfflco:7 ^--^XfiE^miftMMAd^cOllf^— 0!*^fc<?5-Cftft. H4 
tc{4, *tt5 0j&*M* (*) T^O, fSf^^PLW-^^^rVx^^xtcffl^^- 

[0042] 

d, [i82 0nmt|,^ ffi 2 ?)*lif}3fcL 2 7 ^-^XflB^ffil&^iA d 2 

MA d ! % Ad 2 «46 0 nm«M±tt^l). 
[0043] 

H*A d{4. }R*<?5aBBWl:t: J: iJHW^W^fKfcJJHTifcWi . T , SB 1 tf>8l 

m^L i izm^< ^^&Mcommw^MA d , t . ig2cD$>m3\;L 2 tas-?< 7 * 

-*xfiS<?)^tiiie^»Ad 2 i:<50|g (Ad, -Ad 2 ) fciK«a?3iftBBBft:fc:±4JBW* 

•c^cogjf*^An^-fkt3tt-r4t, *4iMKBft:ttstt*«iaji(uai<^g (Ad t 

-Ad 2 )#30nm ( = 6 0 n m/2 ) C5*&fctt, *<9jIfl3Efcfc:,fc 9jB£4»E*e> 
af/f*«^-ffc;f4 A n/2 i: . 
[0044] 

2<50^tii^L2tCj;0^m$fL4»KPmH^7=J--^xegZ 2 tcDH (Z t -Z 2 ) 

{4. mMPmm<wmmt®.w$:miiiLT\^nx\ mt&MS&tfk (mmmmt) 

(Zj -z 2 ) jW^^fctcjfcWLTSEfc-*-*. sfifcSiif, -eo?*- 
g^m^ (z, -z 2 ) fr^mffc<nmffrm^kmzm8i-t&zbti { T%&cr>'efo&* * 
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[0045] 

Sfiifz, -z 2 ) j^iaE^ilJB&fktifcWLTSMrt-*. Lfttfot, 

fiai(?5*aas ( z j ~z 2 ) kHSfwfuifcwHfli, $>&wim&<nmi3fflMtiei# 

[0046] 

. AF^ai^Bi oo(t witis^t, «tffl3eLifcae^v^T«ffis*i*7 

SioKPHESfrrv**. 7^-^xeaz t , z 2 li^-Wi«Hfcat^S , r*i. 

[0047] 

AFtasii ooti wrasse oNT^^t*-^ MMPmmtzfaii-zmic?) 

*ffl3eLlfcJB2<?5|(tffl3eL2i:*iSati-4i:fc*>fc, UtttBfcLK L2(C*«^£Mc 
P*ffi3&»6<OSat3tL lr, L 2 r t3f3frfe5^2 3 T'-^il-pflifibfc; L s fl$ 1 f5*KB3KL 
1 tlo'ISIP»7t-*XfiIZ 1 fc, £2<^ffl3l^2teaKJS»KP*iIitf> 

7t-^xfiiz 2 t^ftw&m-rs (xf77si) . 

[0048] 

$UfPSBCONT(±. 1*ili%iVfc7*~-#AWlZ 1 kZ 2 bCOM (Zi -Z 2 ) 

^fefB'li^ftTu&^-^xfig^&ajig (z t -z 2 ) kffifo5 0(r>mifrm$Hk 

[0049] 

v7S lT*ftfcffil(?5«aJ3tLlfc:J:4 7*— ^^fifllZ, £*fjE-$-&. 
^le'litTV^ifE^ (3) , (4) Xxv7"S2T#ftfcJB*f*S6flAA 

S«P«ffl^SI^7*-^AfiB (MfiBfPS) Uf77S3) . 

[0050] 

LT. fiJfflSBCONT(4, «IEL^ffiSP|IH?)fflfiB«$g£*-5^T, iOSiE 
tcj; "9*»fe»RP<0«iifi:«jifi:**#Srt-*J:afc, ilXf-yPST»WI 
Hfc*«P^WSfc<offiaWKS*»BK-S (xf«/7S4) . 
[0051] 

l^m^LlSrffioT^ai^^^^-^XfigZ! T«*<. S?2^ft^L2£ffi 
[0052] 
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«pozii^^(ts©M^mft«^fiT^. Ltzt^x. mmxLi. L2oas 
pmmizm-^xmni^tL^tL3 0' ^e<9o° co^^mtzLx^zbtm^L 

sett ( sj/wm ) * «j»(c«KB-rs - 1 &x*% 4 . 

*HSfe^SI<50j:a{c. (*) SrfT-LT. *fiiPflffi<Dffifi[BS:*fciil-r4:l& 
L2C*W-*ifc* (*) cOJgfjf^taSPlSH^^W 

) nmiftmb&mm^K**). mmzftfzmftittmimcommx+mz&st^. 9. 
S3tw«sT-^Rit*. mffitnTmmfr&cosj xytco&m%:z : £^s.-t2>t . 8*aj3t 

Ll, L2£7)A*fft{imm8 4° <$<90" 414U>. 
[0053] 

[0054] 

»3e»l*fi'3(cBL, i&JS^'fWcJ; i 9M*5 0c7)Sff^*^i!rr-l.i:. ^?M«« 

^-y*a»3is¥aiPLat^afflc5 ofctf-t-caHRp tactile. siPte??iii» 
s^^tBufcJt^TaKPfc^s^s^^-ym^^-y v^t"<7)=§-«j{m^ 

mMPizm^tL^^-y^mzWM^t^^oiz^ teiMmmmmmPLc 

LSt^ift5 0^^U^^-y(?)|!lt, S^P^MSfc^^S-ttS. £>4v^ 
JBE*5 0OTJBW*SMt (iBJK^ft:) tft-5t, ^•^-ytoftwx^-y^^-rVxh- 
^gV*^«o«BJRIb&^a»Lfc»#t:*>, ^^M*ziKrifli&H&^Ji«jff36r 

m»&m Ltz 9 . subset p l ftcn-Mnx&m? skm Ltz<o. ht \ vmxxE. l 

[0055] 

4 £ i: T & 4 . KE P <038B S Offi&BfMB £ fifJKH < ^ffi-T 4 - b § 4 . 
3rfc. ±j*^HMffMtfcV^Tii, 2OC0t&tfJ3ELK L2cOAl!fA<9i » (9 2 ^8 0 

~rti&b%MftL 2 r cv%ft^m&bmw.%?}faco^itM:bimtx'fc& t txtrnt 

tzi)K IWffctt, 2-5(?)tEii3l£Ll, L2<OAtfft<9i , 0 2 #*5:^T^4<S9t\ JSfls 

5 0fcJB*f*3Wfc (fflJESSfc) Ji^SrvvRjitr. *RP**z«rtrrtr(cjB»Ufc»^-. s»# 

L 1 rc0S^c0^fcaK^l^^flAfc^3eL2 rcOg3^<0*ttfcfil^^ft 
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[0056] 

) ^fc^iia^ft&fcarv^Hjis^jbft. itmimmiztt^&mmwtp^bbhiz 

[0057] 

fLTs ifcft^'l 9 3 nmg»?5Jt3fc3eELtCtt^4K# <*) OJSff * n ii 1 . 4 4 
— 1. 4 7©gh#;6ixT;k9T''fe&3t*A S53fc3tE LcoJtMb LTA r 
ifft (ifcUl 9 3 nm) £fflVtf>*&£\ ffl£P±T12: 1 An . ^t>ib 1 3 1 — 1 34 n 

. 1. 4 4~i. Ai^mmzu.±^tihtzih, ^^x-mm-th^bwrnm. 

[0058] 

Lcommm. mffi.p±x*comy&tELcr>mm. Rx/m&^^-^^r^^mm ( 

iztt^x^^m^xvty&^&b^om&ififoh. mtftELvmstiizi 
k> hfr^*£tz>mwfrT-. &ti!,mfo5 o ^co^mmconm^bizmmLxmi^ 
5ot l zmMt&ft¥m?commi> i mL&tz)sb. ^coyt^m^mmiz^m-ri^^h 
^coyt^m=F^m^n^-mmbt^zbi l zx'o, uyxtza^x^amsn^^ 

x^ffi<, K^m^zmi'i>mm^m.<^^Zb^X-^., ^y^i~yxaxb {?>- 

x h ) cr>±%.j?x)u-y° -y b pMTznt hz\b tfix-% h„ hhhA,. 

SBBffclR"5fttti3K3<*Pi:U'Cli. SUBSIST PLtf«mett. iiHlf (EfcffliR^ 

. i-rmmm) <vmmizm\^zf£&y°u-bT$>~>xi>£\,\ ttz. ^?«pl^ 
&M3 -fr* v fc -r § <r t ± 13 . & h mm p k owissf^mit sns. 

[0059] 

^#c5 OcO^ixtio-C^tS&fM^PLO^cO^S^taKPt^rBl 

ft^m^tfmfrZ: n ± -5 fcMEItciaS L T b i ^ . 
[0060] 

Srfc, *Hffi^ffiT{i. 2-P<*>8ta»fcLl. L2£££.&A8Mt<9i , 6> 2 "C*KP^ 

2o^|II^^3oiil±^fiS^aa«3t^^fMft--l.-t^'TSS» 4fc, SUBSET*) 
-3Ptttffi3tL 1 , L2£SIa&$iM>if£J2. f^3e^PL^«)t-rs«i:^¥*^ 

w^^«t^PKjavuo^3(^^o^iiia$-* , r tiv^L. 

[0061] 
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X'ffifz S fix V * * ffif&Tfo h if , m x. ifSS P OH® S CffiWI* 1 £> & £ # 5 

tttuaeLi, L2ii jsa»3i£^fiPL^)-a5av»*5o^)fl!ifc, ftSKtawfc uro^ 

[0062] 

arts, ^mmmx°i±, mm^p^<r>9tmm7 bmup^mm^b^m^mB e 

ii-tb^A^mx-foh, zffy^, Mmcom%&Amftx*miPCDmwsi l z®.MZiifzmii! l 
^5 6<o»*^aa^*«ffi^4ifc3&«iriBT*4. £^5 6^ 

#c) ^7yfl;!|fJX-f;P (PFPE) ^^/^^f^c^ffftLTV^Tt ±V\ 

^^aJ^^r>••9-T•^ami5E^fflli^a/J^^^i | JT. it?s#HSL ©ff#HM. nr&ttco« 
v *#hsw: zx^wn^mmm 1 & & . 

[0063] 

«taj3Eo^n-pn tc*o"< iftna* ^ § ; t x\ tsuwem p L^assgfl: ( stf*^ 

ft) **»4ifc3&^C#4. 
[0064] 

H6Sr#rat^3&>'4>. AF*ffi»BlOO<iOJB2iai9BfBifc-PV^BiBW-4. i 

uT, MT&mwizti^x . m2^m^xmmL^immmtm-xitmmcom^m 

[0065] 

ifdmzmf^titzmwmmy ov?24t, mtx ^mil ^JKisaiEffl^'j v 
afe^ASf $*ti»«iP i7t, jRnaiEfflTH^ 1 8 1 . nmnfm-csmtimm 

55-192:. VV—V>X20b. RfiLllRmmiEm>' , J>FV%?\s]/>X2 1 b. ¥4 
^□^f 7^S7-26t, X'J7 h*«HPat*^r^4»tX U -/ h 2 2 a , 22bt, 

[0066] 

-T**)^. >£3^8ii. «£aS?7.frt^2 4fc«J:»K &Rl>3%S«ft«>tfe 

«*LU, $1 «MItiiM^^2«S*ttSS2«jtL 2 ttll & 
»M5^jRPL*»4,JR«c5 0(=A9«-SIR^ffl5fft**»5rft. U^*-?T. SV*fcll5r4« 
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[0067] 

Miff. ffift5 OSr/Kk U SB 1 O^tB^L 1 k LTCJft (Sfi6 5 6. 3 nm) 
ftf§*U ^2C0mtH^2t Udl (feft5 87. 6nm) jWSWStli^tOV^ 

P<^lBStSW4AflWI<0iSli0. 14Kk3:& 4 
[0068] 

3ERP*BB"CK»L,fcEit3lfiL 1 r k L 2 r kte-g-ft-fixS^ 9 fcAtf-TS . * LT 
, S3C*9rt«^^n>f «y^S5— 2 6*3**LfcRW3tLl r(ig**yt2 3a(: 
Alt L . ^?0^f7^S7-2 6 -CRM LfcRW* L2r iiS3te-t ^f2 3b ASt^ 

4. $7frfe>^2 3 a, 2 3b<ottm»(i*ii-rfLW«KKcoNTfc:ajSjSa, 111 
?n>(7^$7-2 6Fx<, S^-fe^-f 2 3*UoL*«K$ixT^^V^^-tii. ife 

^shr:? -f /i^? 2 4tct 0® i eymMommytL 1 fcss2tf>»^)tfcffi3eL 2 k £^ix^- 

[0069] 

CStAFMgll OOtfcWC, iS3t^8&Vg3^9{±^tl.mio-r^^(tfeix 

x'h&, )mm&a, ytmi ot. mytxv ? m i t. imummEm^uyvu^fi- 

V>X12b. V V-V>X 13k, 3tR#f 0 fttf 5 9- 1 4 k , JRJtlfflEfflTBIK 1 5 

k. nmvyxi eb, Wkvvx\ 6co%MT3tLMjS.mt,zmift>titzmttwm2 5k* 

, JRJgffllEffl^fflfll 18k. FJfS<=0Jl WQWm*S>Wm% 7- 19t, 'J 1/-1/VX2 0 
, #ilRH«Effl^U y H U^/H^VX'2 lk, X'J.y NftOlfHPgP^^-rSg^X U 
7122J;, i^RtSVyny - 7tl - ^ Kj^SrSSft-fei^ 3k£filx.T^ 

[0070] 

3BK«0^*BBP»2 5A£:frl/a»tS-fr4. -T^^. 18 (a) , (b) izl&mm 
tjS-tJdfc, tt^fij^2 S^il^o^WkStt^riftj^ttLT^^fffi^Sii-rSik 

^flWtWJ&tfN&SSfftL 1 rkL2 rfc*»&feyt23TMj8Bt4;i:fcJ:-5T, 

fgiiiwg?®iwi«^ tm5 0<?>mm*ft***!to&zkipcz&. ttz. us (a) k 
las (b) bcDwm£^mzm y )M~tz biz^-ix . imv t)v?a Mzmfos oomifr 
mm mz^.tbh z t & . m 3 mmmmiza ^x t> , bwhw« 2 5 ^ss-r & <r k x 

AltftT"»SP«Mt^6ik^T'-§£. =3rfc. l«4H^*fBt5R9^)»EPf:*«liP> 

xi 7i:<?Diat=»irr, we&ztowgL&mfct&iotzLxiii:^. 

[0071] 

fls5 0cDia£fflBfi (H*f*&flWR) KX^wr. ^?-y«i«Il«i:itP««S 

fcfDBB«tiWLfc'3, mmp tizm^ti&s^-ymcDmmzft-otz*) tx\->&t>K 
^(omta^tummmi^m^ ^x , 1 &^mbzti&rm<omiZfflm-t 

&£oizLxi>£\,\ MzxK>^B^MPLbxmp bcomcomi¥5 ocoi^m (mm 
m > mmitth k trntu b%&« 

[0072] 
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WYm^ywimzmmt LxmftKZim^&xoizLxhxw 

[0073] 
[0074] 

[0075] 

) tiaras *i& . 

[0076] 
[0077] 

3eSBOflBSat/S83tMff(i. fflifcMfHPF 1 0- 1 6309 9^St^#H¥ 10-21 
4 78 3-^ (#j£*B|!ftit6, 34 1, 0 0 7f, 6, 400, 441 "t. 6, 549, 
2 6 9^fttA'6 , 5 9 0, 634^) . ^*2 000-50595 8^- (*fj£*BH*ft5 
, 969, 44 1^-) S)^V^i*H#it6 > 208, 4 0 7 -^izm^flX . 
[0078] 

mmftmw.*. x-r-s^tfcffijs* £ <nmm*&ftL i izmmz $m-r& mmx 

S**aM3l^^)flBtRWII315ttffto^TJJ, fijx.{f#ffl¥6 - 1 2 4 8 7 3^ 

■owchu w*.tr«Hpp 10-3031 1 4^m^mmm^m 5, 825, 0 4 3^-tc 
^fi^'ixm^fixx^h , 

[0079] 

mm.^-v f. shrx? (ccd> ftsv^^^^^xtivx^^-if^M^-rsfc*^® 
%gm%t* tzi>&< mmxz & . 

[0080] 

^BNrfFS, 623, 853 at/ 5, 528, 1 18CI^flt 

[0081] 
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>/ b tcOV>-T^— ^r^r-X^-^'P ST. MSTiCjifsU flS^-v t- tlMX^-'y 

h t tOfffi^ Xf- /P ST. MST^#tf)MflJ^|^mH'j;^„ 

[0082] 

MifcrWiPFS- 1 6 6 4 7 5#&* (fcHIWftS , 5 2 8, 1 18) tPMffltcUKS*! 
TV**. 
[0083] 

. to*. tmHPF 8-330224 ( *fflff* £ 5,874,820^) tPiffltM^ 
[0084] 

fflSO. iREEIllBOii««ae9t* I *4*i4. 
t7y^fAi^f*8^«»itlS«fit, #^7^X^Affl^«ffi^jZTXfl 

[0085] 

#tl>xf772 0 2, rvs-<x<?}sm*&ss«£l^sx^:r2 0 3. mrat^ 

^IWW^glEXCJ; ^ V^^«A7-yJ W:l*tl.S»iXf 772 0 
4. fAM^ffl»4T^f'yr (^i^^xs. ^yf-f^m A-^-yTgJ 
-irtf) 2 0 5. f^-X-f 772 0 6^£gTKjt£;fx£, 

[HfflOffi^lMBfl] 

[0086] 

[ 02 ] *^0j!^ffi©B^ffiSB^^ i mmmm^-tmMmmmTh & . 
[ 03 ] mzttmti!tihmi*ttmafcmci> s . 

[ 04 ] ^Ktt^SfcaafoOA&hft t iH£lft£ *>BWR£iS"*BT*4 . 
[ 05 ] *Hi<?)HetifilM«^J^St7 n— f-v - b 0T* 6 . 

[ 06 ] ^tmm^xmasmfnm 2 mmm^-rm^mmmTh & . 
[ 07 ] *»Bi^ffi©a^ffi^a^ig 3 nsfe^^^itBgfflj5g0T*. ^ . 
[ 08 ] mftwmz^-tmxmz'h z, . 

[09] ¥mik?;U x^iiil^)-«JSt7n-f^- h0T-35S . 

[010] ee^iai*R^4feft«o«sEaTft4. 

[0087] 

24-»KW?7^;^, 5 0-* (*, TftSiiSKW) , 
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(72)$fei#S ft- 

m^sB^-ftfflKjtL^i*i3Tg2#3^ 
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